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FOREWORD 


The following compilation of thermionic and (related) properties of 
elements and compounds has "been compiled for the convenience of those 
working in the emission physics area. The values listed have been cursorily 
checked but should not be used as referenceable information without con- 
firming the value in the original reference. 

These tables were compiled by Dr. Kenneth Carr, Associate Professor of 
Mechanical Engineering, Rose Polytechnic Institute, during the 1966 Case- 
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Subject 

Vapor pressures and electronic properties for solid and 
liquid elements. 

Electronegativity scale of the elements. 

Heats of adsorption for physical adsorption. 

Heats of adsorption for chemisorption. 

Electric dipole moments of elements and compounds. 

Electrical and thermodynamic properties of compounds. 

Elemental properties of refractory metals. 

Electronic polarizability, ionic radii, and heat of 
vaporization for various adsorbates. 

Elemental properties of selected adsorbates. 

Emission properties of various faces of tungsten single 
crystal. 

Emission properties of chemical elements on substrates. 
Emission properties of chemical compounds on substrates. 
Minimum effective work functions for cesium systems. 

Work functions for optimum cesium coverage. 

Effective work functions of oxides. 

Effective work functions of carbides and nitrides. 

Number of adsorbtion sites. 

Selected vapor pressures. 

Work functions in certain crystallographic directions on 
molybdenum and tungsten. 


Desorption energies. 




TABLE I. - VAPOR PRESSURES AND ELECTRONIC PROPERTIES FOR SOLID AND LIQUID ELEMENTS (Cont'd) 
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TABLE II. - ELECTRONEGATIVITY SCALE OF THE ELEMENTS 


Element 

Atomic 

Chemical 

Electro- 

Element 

Atomic 

Chemical 

Electro- 

symbol 

number 

Valence 

negativity 

symbol 

number 

valence 

negativity 



(most stable) 

scale* [4] 



(most stable) 

scale* [4] 

H 

1 

1 

2.1 

Te 

52 

4 

2.1 

He 

''2 

0 

- 

I 

53 

- 1 

2.5 

Li 

3 

1 

1.0 

Xe 

54 

0 


Be 

4 

2 

1.5 

Cs 

55 

1 

0.7 

B 

5 

3 

2.0 

Ba 

56 

2 

0.9 

C 

6 

+ 4 

2.5 

La 

57 

3 


N 

7 

- 3 

3.0 

Ce 

58 

3 


0 

8 

- 2 

3.5 

Pr 

59 

3 


F 

9 

- 1 

4.0 

Nd 

60 

3 


Ne 

10 

0 

- 

Pm 

61 

3 


Na 

11 

1 

0.9 

Sm 

62 

3 


Mg 

12 

2 

1.2 

Eu 

63 

3 


A1 

13 

3 

1.5 

Gd 

64 

3 

1.1 - 1.2 

Si 

14 

4 

1.8 

Tb 

65 

3 


P 

15 

5 

2.1 

ny 

66 

3 


S 

16 

6 

2.5 

Ho 

67 

3 


Cl 

17 

+ 1 

3.0 

Er 

68 

3 


At 

18 

0 

- 

Tm 

69 

3 


K 

19 

1 

0.8 

Yb 

70 

3 


Ca 

20 

2 

1.0 

Lu 

71 

3 


Sc 

21 

3 

1.3 

Hf 

72 

4 

1.3 

Ti 

22 

4 

1.5 

Ta 

73 

5 

1.5 

V 

23 

5 

1.6 

W 

74 

6 

1.7 

Cr 

24 

3 

1.6 

Re 

75 

7 

1.9 

Mn 

25 

2 

1.5 

Os 

76 

4 

2.2 

Fe 

26 

3 

1.8 

Ir 

77 

4 

2.2 

Co 

27 

2 

1.8 

Pt 

78 

4 

2.2 

Ni 

28 

2 

1.8 

Au 

79 

3 

2.4 

Cu 

29 

2 

1.9 

Hg 

80 

2 

1.9 

Zn 

30 

2 

1.6 

Tl 

81 

1 

1.8 

Ga 

31 

3 

1.6 

Fb 

82 

2 

1.8 

Ge 

32 

4 

1.8 

Bi 

83 

3 

1.9 

As 

33 

+ 3 

2.0 

Po 

84 

2 

2.0 

Se 

34 

4 

2.4 

At 

85 


2.2 

Br 

35 

+ 1 

2.8 

Rn 

86 

0 


Kr 

36 

0 

- 

Fr 

87 

1 

0.7 

Kb 

37 

1 

0. 8 

Ra 

88 

2 

0.9 

Sr 

38 

2 

1.0 

Ac 

89 

3 

1.1 

Y 

39 

3 

1.2 

Th 

90 

4 

1.3 

Zr 

40 

4 

1.4 

Pa 

91 

5 

1.5 

Nb 

41 

5 

1.6 

U 

92 

6 

1.7 

Ffo 

42 

6 

1.8 

Np 

93 

5 


Tc 

43 

7 

1.9 

Pu 

94 

4 


Ru 

44 

3,4 

2.2 

Am 

95 

3 


Rh 

45 

3 

2.2 

Cm 

96 

3 

1.3 

Pd 

46 

2 

2.2 

Bk 

97 

3 


Ag 

47 

1 

1.9 

Cf 

98 

3 


Cd 

48 

2 

1.7 

Es 

99 



In 

49 

3 

1.7 

Fm 

100 



Sn 

50 

4 

1.8 

Md 

101 



Sb 

51 

3 

1.9 

No 

102 
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TABLE III. - PHYSICAL ADSORPTION 


Metal 

Substrate 


Heat of Adsorption AH in k cal/mole - Physical Adsorption 



Ar 

Kr 

Ne 

Xe 

He 

n 2 

CO 

Ag 

3.5 [16] 





3.6 [23] 

3.2 [16] 

Au 








Cr 








Cu 

~ 3.1 [15] 







Fe 

3.2 [16] 





3.1 [16] 

3.4 [16] 

Mo 

3.5 [46] 






3.0 [46] 

Ni 

3.0 [17] 







Pt 

3.3 [16] 

4.5 [18] 

1.01 [18] 


3.0 [18] 

3.38 [16] 

3.6 [16] 

Rh 








Ta 




5.3 [13] 




Ti 








W 

1.9 [13] 

5.9 [13] 


10.0 [13] 





~ 1.9 [14] 

< 4.5 [14] 


8-9 [14] 





Carbon 

Black 

Alumina 

Porous 

Glass 


4.34 [43] 
2.80 [43] 

3.79 [43] 


3.46 [43] 


1.36 [43] 
1.56 [43] 


-ft. 

The values given in the table refer to the common oxidation states of the elements 
listed in column 3. For some elements variation of the electronegativity with 
oxidation number is observed. 


TABLE IV. - CHEMISORPTION FOR VARIOUS ADSORBATES 
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TABLE V. - ELECTRIC DIPOLE MOMENTS OF COMPOUNDS 


Compound 

l-i 

Temperature 

Compound 



(deb ye) 

(°K) 


(debye) 

Inorganic 



Sn I 4 

0 

A1 Br 3 

5.14 

— 

T1C1 

4.44 

A1 I 3 

2.48 

— 

uf 4 

0 

As Cl 3 

1.59 + O.Ol 

380 - 470 

Xe 

0 

As F 3 

2.815 + 0.025 

— 

Organic 


B F 3 

0 

193, 298 

C Cl 4 

0 

BrCl 

0.57 + 0.02 

— 

cf 4 

0 

BrF 

1.29 

— 

CO 

0.10 

Br 2 

0 

293 - 412 

co 2 

0 

C1F 

0.88 

273 - 356 

cs 2 

0 

CsCl 

10.5 + 0.25 

— 

ch 4 

0 

CsF 

7.42 + 0.47 

— 

C 7 N 7 W 0 3 


Csl 

10.2 

873 


4.83 

H Br 

0.80 + 0.01 

218 - 599 



H Cl 

1.050 + 0.004 

201 - 589 



H F 

1.91 

305 - 374 



H I 

0.42 

245 - 346 



H 2 ° 

1.85 

423 - 483 



h 2°2 

2.13 + 0.05 

— 



h 2 s 

1.10 

197 - 542 



Hg 

0 

674 - 743 



HgBr 2 

0 

614 - 695 



HgCl 2 

0 

599 - 701 



Hgl 2 

0 

568 - 701 



KBr 

9.1 

920 



KC1 

8.0 

949 



KF 

7.33 + 0.24 

— 



KI 

9.2 

898 



Kr 

0 

298 



nf 3 

0.22 

193 - 368 



nh 3 

1.469 + 0.006 

274 - 457 



no 2 

0.39 

297 - 397 



Nal 

4.9 

950 



Ne 

0 

82, 298 



°3 

0.52 

194 - 360 



so 2 

1.633 + 0.006 

266 - 444 



SnCl 4 

0.95 

— 




Temperature 

(°K) 

526 

313 - 356 
298 

296, 368 
193,. 368 
83,298 
298 

325 - 489 
193, 298 

477 



TABLE VI. ELECTRICAL AND THERMODYNAMIC PROPERTIES OF COMPOUNDS 
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TABLE VIII. - SELECTED DATA ON ADSORBATE E LEM ENTS 


Element 

Atomic 

number 

Melting 
point [5] 
(°K) 

Boiling 
point [2] 
(°K) 

Heat of vap- 
orization[10] 
Kcal/mole 

Univalent 
ion radii [4] 
A° 

Electronic 
polarizability [9] 
cm^xl0 - 24 

At 

18 

83.6 

87,5 

1.558 

1.54 

1. 62 

Ba 

56 

983.0 

1895.0 

35.7 

1.53 

1.55 

C1 2 

17 

170.0 

238.6 

4.878 

1.81 

3. 66 

Cs 

55 

301.8 

978.0 

15.78 

1.69 

2.42 

F 2 

9 

50.0 

87.0 

1.562 

1.36 

1.04 

*2 

1 

14.0 

20.4 

0.215 

2.08 

0.1 

He 

2 

1.6 

4.3 

0.02 

0.93 

0.201 

I 

53 

387.0 

457.5 

14.88 s 

2.16 

7.10 

K 

19 

336.4 

1030.0 

18.3 

1. 33 

0.83 

Kr 

36 

116.6 

120.3 

2,156 

1.69 

2.46 

Li 

3 

453.69 

1599.0 

30.8 

0.60 

0.029 

Na 

11 

370.98 

1156.0 

24.6 

0.98 [27] 

0.179 

Ne 

10 

24.51 

27.3 

0.431 

1.12 

0.390 

N 2 

7 

63.3 

77.4 

1. 335 

2.47 

— 

°2 

8 

54.2 

90.2 

1.630 

1.76 

3.88 

Kb 

37 

312.0 

974.0 

16.54 

1.48 

1.4 

Xe 

54 

161.0 

166.1 

3.021 

1.90 

3.99 


s = Heat of sublimation 


TABLE IX. - ELEMENTAL PROPERTIES OF SELECTED ADSORBATES 



liquid state, 
sublimation. 



TABLE X. - EMISSION PROPERTIES OF VARIOUS FATES OF TUNGSTEN SINGLE CRYSTAL 
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table XI. - CHEMICAL ELEMENTS ON SUBSTRATES - REFERENCE [3] 

Metal - Film Work function cp in Remarks 

eV "by thermionic 
emission except 



as noted 




Ti-Cl 

4.40 





Ti-Cs 

1.07 


Optimum coating at Cs pressure of 




10“ b to 10“^ Torr. 



Ni-H 

4.98 

CPD 




Ni-0 

6* 34 

CPD 




Ni-0 

6.36 

PE 




Ni-Cs 

1.65 


Optimum coating (10~ D to 

10 -2 

Torr) 

Ni-Ba 

2.60 





Nb-Cs 

1.02 


Optimum coating (10“® to 

10" 2 

Torr) 

Mo-Cs 

1.22 


Optimum coating (10"® to 

10" 2 

Torr) 

Mo-Cs 

1.68 





Mo-Th 

2.58 

TE, PE 




Ag-O-Cs 

0.8 

PE 




Ag-O-Cs 

1.0 





Hf-0 

5.1 





Hf-Cs 

3. 62 


Optimum coating (10 - ® to 

10 " 2 

Torr) 

Ta-H 

4.53 

CPD 




Ta-N 

4.50 

CPD 




Ta-Cs 

1.11 


Optimum coating (10~ to 

10 ~ 2 

Torr) 

Ta-Th 

2.52 





W-H 

5.80 

CPD 




W-Li 

1.83 





W-Be 

4.50 





W-N 

6.88 

CPD 




W-0 

5.34 

PE 
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table XI. - CHEMICAL ELEMENTS ON SUBSTRATES - REFERENCE [3] 


Metal - Film Work function cp in 

eV by thermionic 
emission except 
as noted 

6.24 FE 

6.28 CPD 

1.76 

2.10 FE 

1.64 

2.40 

2.20 

3.14 TE, FE 

3.15 
1.1 
1. 36 

1.36 TE, FE 
1.38 

1.41 

1.44 CPD 
1.50 PE 

1. 64 CPD 
1.70 FE 

1.10 FE 
1.56 
1.56 
1.66 
1.90 
2.01 


( conH. ) 

Remarks 


Optimum coating. 

Optimum coating at Cs pressure of 
10" 6 to 10" 2 Torr. 


W-0 

W-0 

W-Na 

W-Na 

W-K 

W-Ca 

W-Sr 

W-Zr 

W-Zr 

W-Cs 

W-Cs 

W-Cs 

W-Cs 

W-Cs 

W-Cs 

W-Cs 

W-Cs 

W-Cs 

W-Ba 

W-Ba 

W-Ba 

W-Ba 

W-Ba 

W-Ba 
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, 

TABLE XI. - 

CHEMICAL ELEMENTS ON SUBSTRATES - REFERENCE [3] 

(con't) 

Metal - Film 

Work function cp in Remarks 

eV "by thermionic 
emission except 
as noted 


W-Th 

2.62 PE, 

TE 


W-Th 

2.66 



W-Th 

2.67 



W-Th 

2.69 



W-Th 

W-Th 

2.73 

2.77 



W-Th 

2.86 TE, 

PE 


W-H-K 

1.80 



W-O-Na 

1.72 



W-O-K 

1.76 



W-O-Cs 

0.72 



W-O-Cs 

1.44 



W-O-Ba 

1.34 



W-O-Ba 

1. 34 



Re-Cs 

1.98 

Optimum coating (10 -D to 

10" 2 Torr). 

Re-Ba 

2.3 



Re-Th 

2.58 

In 1373°-1573° K temperature range. 

Re-Th 

3. 15 



Re-Th 

3.16 

Monolayer coating. 


ThOg-Cs 

1.0 

Optimum coating. 


TE = Thermionic emission. 

PE = Photoelectric emission. 

CPD = Contact potential difference. 
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table XII. - CHEMICAL COMPOUNDS ON SUBSTRATES - REFERENCE [3] 


Substrate - 

Work function cp in eV by 

Remarks 

material 

thermionic emission 
except as noted 


Al-BaO 

1.80 

Activated. 

Ti-BaO 

1.58 

Heat -activated at 1073° to 1173° K. 

Cr-BaO 

1.54 

11 

Cr-BaO 

1.72 

1! 

Fe-BaO 

1. 61 

ft 

Fe-BaO 

1.83 

tl 

Ni-SrO 

2.0 

Temperature 675° to 850° K. 

Ni-BaO 

1.27 


Ni-BaO 

1. 32 

Activated. 

Ni-BaO 

1. 35 

Activated. 

Zr-BaO 

1. 48 

Activated. 

Zr-BaO 

1.5 

Temperature 670° to 870° K. 

Zr-BaO 

1.53 

Activated. 

Mo-CaO 

2.1 

Temper ature 820° to 920° K. 

Mo-SrO 

1.15 

Temperature 1000° K. 

Mo-SrO 

1.2 - 1.1 

Temperature 550° to 900° K. 

Mo-BaO 

1.1 

Temperature 1000° K. 

Mo -BaO 

1.2 - 1.0 

Tempera' ture 550° to 900° K. 

Mo-BaO 

1. 22 

Temperature 1000° K. 

Mo-BaO 

1.39 

Activated. 

Mo -BaO 

1.40 

Activated. 

Mo-CsF-Cs 

1.38 ±0.05 


Ta-SrO 

1.3 

Temperature 600° to 870° K. 
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table XII. - CHEMICAL COMPOUNDS ON SUBSTRATES - REFERENCE [3] (Con't.) 


Substrate - 

Work function cp in eV by , 

Remarks 

material 

thermionic emission 
except as noted 


Ta-BaO 

1. 15 

Temperature 1000 to 870° K 

Ta-BaO 

1.3 - 1.0 

Temperature 600° to 900° K. 

Ta-BaO 

1. 48 

Activated. 

Ta-BaO 

1.58 

Activated. 

W-CaO 

2.1 

Temperature 820° to 920° K. 

W-SrO 

1.2 - 1.1 

Temperature 550° to 900° K. 

W-BaO 

1.1 

Temperature 1000° K. 

W-BaO 

1.2 - 1.0 

Temperature 550° to 900° K. 

¥-BaO 

1.34 

Activated. 

W-BaO 

1. 36 

Activated. 

w-wo 3 

9.22 


W-Th0 2 

1.5 

Activated at 2150° K. 

W-ThOg 

1.6 


W-ThO_ 

2 

2.4 

Ba impurity present. 

W-ThOg 

2.5 

Temperature 1980° K. 

Ir-ThOg 

6.2 


Pt-MgO 

3.19 


Pt-CaO 

2.52 


Pt-CaO 

3.33 


Pt-SrO 

1.86 


Pt-SrO 

1.9 

Temperature 600° to 900° K. 

Pt-SrO 

1.37 

Activated. 

Pt-SrO 

1.68 


Pt-SrO 

1.71 

Activated. 
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table XII. - CHEMICAL COMPOUNDS ON SUBSTRATES - REFERENCE [3] (Con‘t.) 
Substrate - Work function cp in eV by Remarks 


material thermionic emission 

except as noted 


Pb-ThOg 

2.89 


Pt-Th0 2 

3.18 


Pt-BaO/SrO 

1.51 - 1.89 


Au-BaO 

1,81 


Au-BaO 

1.90 


Ag^O-Cs 

0.75 


AggO-Cs 

0.75 

PE 

WgO-Cs 

0.71 


WgO-Cs 

0.71 

PE 

W^O-Ba 

1.1 


WgO-BaO 

1.0 - 1.1 

PE 

WgO-Ba/BaO 

2.43 



Activated. 

Activated, 


Activated. 

Heat activated at 1073° to 1173° K. 


PE = Photoelectric emission 
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table XIII. - MINIMUM EFFECTIVE WORK FUNCTIONS FOR Cs SYSTEMS 


Surface 


Coating 


Ta( 110) 

Ta(llO) 

Ta(near 

Ta 


Measured minimum effective 
work function 
(eV) 


Remarks 


Mo 

Cs-CsH 


~1. 3 


[33] 


Mo 

Cs-CsF 


1.38 

±0.05 

[32] 


Mo 

Cs-H 


1.32 


[45] 


Mb 

Cs-H 


~1. 4 


[33] 


Mo 

Cs-H 


1.12 


[44] 



C Clean 


4.20 




Mo 

< Cs ( 0 = 

a m ) 

1.50 

±0.05 } 

[34] 



l*Cs(0 = 

°oo) 

1.82 

±0.03j 




f Clean 


4.52 




W 

\ Cs (0 = 


1.53 

±0.05 > 

[34] 

14 


Lcs(0 = 

i) 

1.83 

±0.03J 


0 = 19X1D 

W 

0 


5.16 


[34] 

0 ~1.2xl0 14 

W 

Cs-O(0 

= 

1.13 


[34] 

w 

Cs-0 


1.3 


[44] 


w 

Cs-F 


1.3 


[44] 



C Clean 


4.85 




Re 

\ Cs ( 0 = 

oj 

1.45 

±0.05 > 

[34] 



v.Cs( 0 = 

O 

1.80 

±0. 03 J 



Ta 

0 


4.56 





(''Clean 
<Cs (0 = 
v.Cs (0 = 
(''Clean 
< Cs ( a = 
V.Cs(cr = 
(''Clean 
316 X Cs(ct = 
lwCs(a = 
Cs-F 


a ) 
m' 

O 

a m) 

a ) 
o5) 


4.91 
1. 52 

1.91 
4.84 
1.47 
1.91, 
4.44^ 
1.61 > 
1.9lJ 
1.0 


} 

) 


[35] 

[35] 

[35] 

[44] 


Ni 

Ni 

W 


Cs(a = a m ) 
CsH 

CsF 


1.44 ±0.05 
1.42 ±0.05 

1.18 ±0.02 


[37] T e /T cs *1.75 


[47] 0 > 1, T ~ 600 I 

F.E. 


, 211 
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table XIV. - Cs ON SUBSTRATES 


Metal 

Calculated minimum 
<Pe [38] 

Cs at T = 473 0 K 
(ev) emitter temp. 

( 1000 /t) 

Experimental minimum cp e 
with optimum Cs coverage 

p 

<p e (ev) %( atoms /cm' ) 

min 

Typical values of 
0 for cesium on 
different substrates 

Ti 

1.78 

633 

1.07 [3] 

1.92 

V 

1.79 

666 


1.95 

Cr 

1.79 

588 


1.86 

Mn 

1.80 

495 


2.24 

Fe 

1.79 

602 


1.95 

Co 

1.79 

610 


1.95 

Ni 

1.79 

562 

1. 65 [ 3] 

1.4 [44] 

1.85 

Zr 

1.76 

775 

3.93 [3] 

1.77 

Nb 

1.78 

847 

1.02 

1. 66 

Mo 

1.78 

813 

1. 50±0. 05[ 34] 

1. 62 

Tc 

1.78 

806 


1.63 

Ru 

1.78 

787 


1. 67 

Rh 

1.78 

757 


1.70 

Pd 

1.77 

595 


1.71 

Hf 

1.78 

820 

3. 62 [ 3] 

1. 65 

Ta 

1.78 

870 

1.11 [3] 

1.53±0.05[34] 1.9xlO x 

1.62 

¥ 

1.77 

840 

1. 60 

Re 

1.77 

820 

1.45±0.05[34] 

1.61 

Os 

1.78 

685 


1.70 

Ir 

1.77 

741 


1.68 

Pt 

1.77 

769 


1.66 


TABLE XV. - WORK FUNCTIONS OF OXIDES. 


(Reference [3] except as noted) 


Oxide 

Work function cp 


(eV) 

BaO 

0.99 


1.00 


1.0 


1.1 


1.1 

1.1 

1.3 

1.4 
1.44 

1.4 - 1.6 

1.57 

1.63 

CaO 

1.6 ±0.2 
1.77 
1,9 
2.37 

CSgO 

0.99 - 1.17 

FeO 

3.85 

Hf0 2 

2.82 (activated) 
3.60 

3.76 (activated) 
5.84 

NiO 

5.55 


Oxide Work function cp 

(eV) 

SrO 2.03 

2.07 
2,12 
2.58 

ThOp 1.66 (activated) 

2.54 

2.55 
2.55 
2.57 
2.60 
2.6 
2.67 

2.7 
2.71 
2.74 

2.8 
2.8 

3.06 

3.07 

TagO^ 4. 65 

TiOg 3.87 (activated) 

6.21 (unactivated) 

WOg 4.96 

CsF ~3.2 reference [32] 
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Compound 

HfC 


MoC 

Mo 2 C 

MbC 


TaC 


TABLE XVI. - WORK FUNCTIONS OF CARBIDES AND NITRIDES. 

Reference [ 3] 


Work function cp (eV) 

Compound 

Work function cp (eV) 

at temperature in °K 


at temperature in °K 

2.04 

TiC 

2.35 

3.25 (1550°K) 


2.72 

3.66 (2370°K) 


3. 35 

3.85 (2200°K) 


3.6 (1800°K) 

4.0 (1300-2100°K) 


4.12 ( 1800°K ) 

4.15 (1800°K) 


3.53 ( 300°K) 

3.47 ( 300 °K) 


3.74 (1400°K) 

3.65 ( 1400 °K) 


3.82 (2000°K) 

3.76 (2000°K) 




W^C 

2. 6 

3.80 (1800°K) 

Li 

4.42 



4.58 ±0.08 

3.85 (1465°K) 




WC 

3.60 (1465°K) 

2.24 



3.85 (1500°K) 

uc 

2.70 

3.83 (2370°K) 


2.94 

4.02 ( 300 °K) 


3.21 (1800°K) 

3.74 (1400°K) 


3.3 ( 1350- 1500 °K) [31] 

3.58 (2000°K) 


3.97 ±0.015 



4.57 

3.05 

NbN 

3.92 (1950°K) 

3. 14 



3.17 ±0.06 

TaN 

4.00 ( 1600 °K) 

3.64 (2200°K) 



3.77 (2370°K) 

ThN 

3.1 

4.15 (1800°K) 



3.93 ( 300°K) 

TiN 

2.92 

3.77 (140Q C K) 


3.75 (2000°K) 

3.65 (2000°K) 
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table XVII. - NUMBER OF ADSORBTION SITES 

Number of atoms in monolayer covering of (100) plane 


Adsorbate 

w 

Ta 

Mo 

Sites 

available 

1.003X10 15 

0.917X10 15 

1.01X10 15 

Cs 


5X10 14 

4. 585X10 14 

5. 00 5x10 14 

Ba 


1.00 3X10 15 

0. 917X10 15 

1. 01x10 15 

Th 


1.00 3x10 15 

0.917X10 15 

1.01X10 15 

F 


1.003X10 15 

0.917X10 15 

1.01X10 15 

0 


1.003X10 15 

0.9 17x10 15 

1.01X10 15 

Cl 


5X10 14 

4. 585X10 14 

5. 00 5x10 14 

I 


5x10 14 

4.585X10 14 

5.005X10 14 

Cs-F 

f. 

1.00 3x10 15 
5X10 14 

0.917X10 15 
4. 585X10 14 

1.01X10 15 

5.005X10 14 

Ba-0 

{L 

1.003X10^ 

1.003xl0 lb 

0.917X10^ 

0.917X10 15 

1.01X10^ 
1.0 lxio ib 

Cs-Cl 

fS 

5xl0?- 4 

5X10 14 

4.585X10?- 4 
4. 585X10 14 

5.005X10?" 4 
5. 00 5x10 14 
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TABLE XVIII. - SELECTED VAPOR PRESSURES 


Gas 

Temperature (°K) for 
10 " 10 10 ' 8 10 " 6 10 " 4 

vapor 

10- 2 

pressures 
1 10 

(Torr) 

100 

760 

Melting 

point 

(°K) 

F 2 




50.5 

59 

70.5 

85.2 

53.5 

C1 2 


103 

123 

153 

172 

201 

239 

172.2 

I 2 

161 178 

199 226 

262 

312 

345 

388 

456 

387.0 

Oo 







90.2 

54.0 
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table XIX. - WORK FUNCTIONS IN CERTAIN CRYSTALLOGRAPHIC 


Crystal 

direction 


110 

112 

001 

111 

116 


DIRECTIONS ON MOLYBDENUM AND TUNGSTEN 
(A) Molybdenum 

Thermionic Emission 


Coomes & Boeck [ 56] 
Projection diode 
technique 

5.4 ±0.2 

(A = 2500 ±1500) 

4.5 ±0.1 
(A = 85 ±35) 

4.5 ±0.1 
(A = 118 ±30) 

4.3 ±0.1 
(A = 25 ±10) 

4.2 ±0.1 
(A = 17 ±8) 


CQ -P 
CD CQ 
d cd 

H rH 

cd <D 
> 
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*Believed to "be in error (see Smith [53]). 
•f-Miller index questionable [(115), (116), (117)]. 
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table XX. - DESORPTION ENERGIES 


Adsorbate 

Latent heat of 
evaporation 
(eV) 2 

Polycrystalline 

substrate 

Desorption 

energy 

(eV) 

Reference 

Ag 

2.6 

Me 

' 1.9 

57 



Mo 

1.5 

58 

Au 

3.6 

Mo 

4.2 

59 



W 

3.6 ±0.5 

60 

Cs 

0.7 

w 

3.6 

61 



w 

2.9 

21 

Cu 

3.2 

w 

3.5 ±0.5 

60 

H 

0.009 

w 

2.8 

62 



w 

1.3 

63 

K 

0.8 

w 

2.9 

61 

Li 

1.4 

w 

3.8 

64 

Hb 

0.8 

w 

2.6 

65 
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